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     It is necessary to comprehend the hydrolodical environment to control water flows adequately for a slope stability 
with less cost of benefits from rainfall, such as groundwater occurrence and flood control. We conducted surveillances -
- field studies to get the current state of the site and measureings one-meter-depth ground temperature to investigate 
groundwater passageways -- on the slope behind cultural heritages of Kiyomizu Temple. The result shows there are 
some probabilities of relationships between groundwater passageways and toporogical deformations. 
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ᐩሹ߇ࠨࡦ࠮࠲ࠬࡒ࡯ࠨޔߒ౉ᝌᰴ㗅ߦሹ᷹⸘ࠍ૕᷹᷷ߩ⁁᫔ߚ߃஻ࠍࠨࡦ࠮࠲ࠬࡒ࡯ࠨߦ┵వޔߪ᷹⸘
ޔࠅข߈ᛮࠍ૕᷹᷷ߦߜ⋥ߪᓟߚߞขߺ⺒ࠍᐲ᷷ޕߚߞขߺ⺒ࠍᐲ᷷ޔᓟߚߒ⟎㕒㑆ಽ01ߢ߹߻ߓߥߣ᷷࿾
ᄌᣣߪߦ᷷࿾ᷓm1ޔ߅ߥޕߚߒ㄰ࠅ➅ࠍࠇߎޔ޿ⴕࠍࠅขߺ⺒ޔ⟎㕒ޔ౉ᝌޔേ⒖ࠍ૕᷹᷷ߦሹ᷹⸘ߩᰴ
᷹ߢ߹ੌ⚳ࠄ߆ᆎ㐿᷹⸘ߩᣣᒰޔߦሹ᷹⸘ߩᚲ▎2ߥ⊛⴫ઍ߼ߚߩ⹺⏕ޔ߇ࠆ޿ߡࠇߐߣ޿ߥߤࠎߣ߶߇േ
᷷㧕࿁3ߚ߼฽ࠍ࿁1ߩ㑆ਛߪว႐ߚߞߚࠊߦ਄એᣣඨ߇᷹⸘㧔࿁2ߩᤨੌ⚳ߣᤨᆎ㐿ޔ߹߹ߚߒ⟎㕒ࠍ૕᷷
޿ߥ߇േᄌᣣޔࠅขߺ⺒ࠍᐲ
 ޕߚߒ⹺⏕ࠍߣߎ
૕᷹᷷ߦᓟ᷹⸘᷷࿾ޔߚ߹
᷹ޔ㓙ߊᛮ߈ᒁࠄ߆ሹ᷹⸘ࠍ
ߥ޿ߡ޿ߟ߇᳓ߦㇱ┵వ૕᷷
┵వޕߚߒ⹺⏕ࠍ߆߁ߤ߆޿
ߪߢߌߛࠆ޿ߡࠇỨߦන߇ㇱ
⁁ߥ߁ࠃࠆߚߚߒ߇᳓ޔߊߥ
๺㘻߇⋚࿾ᐩሹޔ߫ࠇ޽ߢᘒ
ߞ޽߇᳓ᐩሹ㧔ߚߞ޽ߢᘒ⁁
 ޕߚߒ㍳⸥ߡߒᢿ್ߣ㧕ߚ
ߦᣣ᷹⸘᷷࿾ᷓm1ޔ߅ߥ
⸘߽ᐲ᷷᳓ḝߩㇱਅ㕙ᢳޔߪ
 ޕߚߒ᷹
 
ᨐ⚿ᩏ⺞㧚㧠
 
 ࿑㕙ᐔᴫ⃻ߩ㕙ᢳ⽎ኻ 2 ࿑
 )⽎ኻ߇ߺߩࠢ࠶ࡠࡉධߣࠢ࠶ࡠࡉർޔߪᩏ⺞Ꮣಽᩮબ(
ၴㄸ㉼
ၴ㒚ᒎ㒙
㒮ਯᅏ

#
$
/
%
&
C
D
ǩ
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ᴫ⃻ߩ㕙ᢳ⽎ኻ

ਛ㑆ᦼᩏ⺞ޔ߇ࠆ޿ߡࠇߐ஻ᢛ߇㆏ᱠㆆߡߒߣ࿾ᩱᬀ࡜ࠢࠨߪ㕙ᢳ⽎ኻޕߔ␜ߦ2࿑ࠍᨐ⚿ߩᩏ〯⴫࿾
 ޕߚ޿ߡࠇߐ㒢೙߇ࠅ౉ߜ┙ߩቴⷰ᜙ߦ߼ߚߩߤߥ↢㙃ߩ࡜ࠢࠨߪߦ㧕ᤐᐕ0102㨪ᄐᐕ9002㧔
ࠢ࠶ࡠࡉർߪ૏ᣇ㕙ᢳޕࠆ߈ߢಽ඙ߦ㧕ධޔਛޔർ㧔ࠢ࠶ࡠࡉߩߟ3ߦ߆߹ᄢࠄ߆ⷰᄖߩߘޔߪ㕙ᢳ⽎ኻ
 ޕࠆ޽ߢ߈ะ⷏㨪⷏ർ⷏ߪࠢ࠶ࡠࡉධߣࠢ࠶ࡠࡉਛޔ߇ࠆ޽ߢ߈ะ⷏ർ߇
ࠢ࠶ࡠࡉർC
〔უ፣ዊߦ૕ోࠢ࠶ࡠࡉޕߚߞ߆㜞߇᳇ࠅḨߩფ࿯ޔߺ฽ߊᄙࠍᬀ⣣ߩ╬⪲⪭ߦფ࿯ጀ⴫ޔߪࠢ࠶ࡠࡉർ
᏷ޔm1㨪5.0ፗ⪭Ṗㇱ㗡㧔ᒻ࿾ಳ޿ᐢߩ᏷ߊᵻࠆࠇࠄ߃⠨ߣ〔უ፣޿ฎޔ߿㧕ᐲ⒟m3㨪1᏷ޔm1㨪5.0ߐ㜞㧔
〔უ፣ዊޕߚߒ࿷ሽᢙⶄ߽㧕m5㨪2᏷ޔm3㨪1ߐᷓ㧔ᒻ࿾⼱ߊ⛯ߦะᣇᢳ௑㕙ᢳޔࠇࠄ߼⹺ᢙⶄ߇㧕㨙01㨪5
ߣ޿ᄙ߇ߩ߽ߚߞߎ⿠߇ߜ⪭⡼ߢ㕙ᴺ࿯ಾߩ߼ߚߩ⸳㐿㆏ᱠㆆޔࠄ߆ߣߎߚ޿ߡߒᏓಽߦ⣁㆏ᱠㆆߪߊᄙߩ
 )9ߚ޿ߡࠇߐ⹺⏕߇᳓ḝߦ㧕ὐ࿾ǩ 2࿑㧔ㇱ㗡ᒻ࿾⼱஥ධౝࠢ࠶ࡠࡉޔߡߦᩏ〯⴫࿾ߩᐕ4002ޕߚࠇࠄ߃⠨
ߢ⹺⏕ߪᚲ▎᳓ḝߢ਄㕙ᢳౝࠢ࠶ࡠࡉ߼฽ࠍὐ࿾ǩޔߪߦ㧕᦬4ᐕ0102㨪᦬8ᐕ9002㧔ਛ㑆ᦼᩏ⺞ߩ࿁੹ޔ߇
ᒻ࿾⼱ߩ஥ධࠢ࠶ࡠࡉޔ߇ߚ޿ߡࠇߐᩱᬀ߇࡜ࠢࠨߦၞో߷߶ߩࠢ࠶ࡠࡉޔߡߒ㑐ߦ↢ᬀ㕙ᢳޕߚߞ߆ߥ߈
ߩᐲ⒟m3ߐ㜞ߦਛߩ࡜ࠢࠨޔ߆߶ߚߞ޽ᧄᢙ߇㧕ࠆࠇࠄ⷗ߣᐲ⒟↢ᐕ01ޔm3⚂㜞᮸㧔ࠠࡁࡅߩ㦂⧯ߦ޿ᴪ
 ޕߚ޿ߡߒ࿷ᢔᧄᢙ߇᮸⪲ᐢ✛Ᏹ
ࠢ࠶ࡠࡉਛD
ޕߚߞ߆㜞߇᳇ࠅḨߩფ࿯ޔߺ฽ߊᄙࠍᬀ⣣ߩ╬⪲⪭ߦფ࿯ጀ⴫ߪߦ⥸ోޔ᭽หࠢ࠶ࡠࡉർ߽ࠢ࠶ࡠࡉਛ
ޔᣇ৻ޕߚߞߛᴫ⁁ߥ߁ࠃࠆ޿ߡࠇỨ߇ᧄ⨲ߩ㕙⴫࿾߽ߦᣣߚࠇ᥍ޔߪಽㇱፗᕆߩㄭઃዪCࡓ࠹ࠬࠪἴ㒐ߦ․
㧕ⷺmc01㨪1㧔␕ⷺޔߊߥዋ߇ᬀ⣣ߪߦფ࿯ጀ⴫ߩ࿐▸⁁ᩮየߩ㧕ㄭઃ⇇Ⴚߩߣࠢ࠶ࡠࡉධ㧔஥ධࠢ࠶ࡠࡉ
ࠬࠪἴ㒐ޔߪߡ޿ߟߦᒻ࿾ߩࠢ࠶ࡠࡉਛޕߚߞ߆ᄙ߇ߣߎࠆ޽ߢ๧᳇῎ੇߪߦ߈ߣ޿ߥߩ㔎㒠ޔߺ฽ߊᄙࠍ
ߣፗᕆߪ㕙ᢳᣇਅߣ㩩05ߪ㈩൨㕙ᢳᣇਅޔ㩩04㨪㩩03ߪ㈩൨㕙ᢳᣇ਄ߩߘޔࠅ޽߇✢ᕆㆫߦ஥⷏ർߩዪMࡓ࠹
߇㧕m01㨪5᏷ޔm1㨪5.0ፗ⪭Ṗㇱ㗡㧔〔უ፣ߩᒻか㚍޿ᵻޔߪߦ㕙ᢳᣇਅࠄ߆ㄭઃㇱ⢋✢ᕆㆫޕߚ޿ߡߞߥ
ߚߞ߆ߥࠇ߈ߒីᛠߡࠇࠊⷒߦ᧦ᨑߚࠇߐណબ߿↢ᬀޔߪᒻ࿾ߩ㕙ᢳᣇ਄ࠅࠃ✢ᕆㆫޔᣇ৻ޕߚߒ࿷ሽᢙᄙ
㕙ᢳޔߦ஥ධዪBࡓ࠹ࠬࠪἴ㒐ޕߚߞ߆ߥߚ┙⋡ߪ〔უ፣ߩᒻか㚍ߥ߁ࠃࠆ޽ߦᣇਅ✢ᕆㆫޔ߇ࠆ޽߇ಽㇱ
ㄭઃዪMࡓ࠹ࠬࠪἴ㒐ߚ߃⿧ࠍ㆏ᱠㆆߪᒻ࿾⼱ޔ߇ߚߒ࿷ሽ߇㧕m5⚂᏷ޔm1⚂ߐᷓ㧔ᒻ࿾⼱ߊ⛯ࠄ߆ᣇ਄
஥⷏㆏ᱠㆆޔߪߡ޿ߟߦ↢ᬀߩࠢ࠶ࡠࡉਛޕߚߞ߆ߥ޿ߡߒ⛯ㅪߪߢ߹ᣇਅࠅࠃ✢ᕆㆫޔࠅߥߣ⍎᣿ਇߪߢ
 ޕߚ޿ߡࠇࠊⷒߦᧁ㜞ਛߩ᮸⪲ᐢ✛Ᏹ߇૕ో߷߶ޔᄖએࠆ޿ߡࠇߐᩱᬀ߇࡜ࠢࠨߩᧄᢙߦ
ࠢ࠶ࡠࡉධE
ᢳߡߴᲧߣࠢ࠶ࡠࡉਛޔࠢ࠶ࡠࡉർޔ߇ࠆ޽ߢ࿾ᩱᬀߩ࡜ࠢࠨ߇૕ో߷߶᭽หࠢ࠶ࡠࡉർޔߪࠢ࠶ࡠࡉධ
ޔࠅ߅ߡ޿ᶋᢙᄙ߇㧕ⷺmc01㨪1㧔␕ⷺߦ૕ోጀ⴫㕙ᢳߚ߹ޕߚߞ޽ߢ๧᳇῎ੇᤨᏱߪფ࿯ጀ⴫ޔߊࠆ᣿߇㕙
ᒻ࿾⼱ߩ┵ർࠢ࠶ࡠࡉޔߊߥዋߪફ⿠ߩ㕙ᢳߡߴᲧߣࠢ࠶ࡠࡉਛޔࠢ࠶ࡠࡉർޕߚߞ޽ߢࠄ߫߹ߪ↢ᬀᐥᨋ
࠶ࡠࡉ߮ࠃ߅㧕m01⚂᏷ޔ㨙5⚂ߐ㜞ፗ⪭Ṗ㧔〔უ፣ߩᒻか㚍ࠆ߇ߥߟߦㇱਅߩߘߣ㧕m4⚂᏷ޔm1⚂ߐᷓ㧔
ࠇࠄ߼⹺ߪ〔უ፣߿ᒻ࿾⼱ߚߞ┙⋡ޔߦᄖએ㧕m2㨪5.1᏷ޔm5.1㨪1ߐ㜞㧔ፗ⪭Ṗዊࠆࠇࠄ⷗ᢙⶄߦ┵᧲ධࠢ
ߩ࿯߿㧕m7.0㨪5.0ߐ㜞㧔ᩋ߼⇐࿯ᤃ◲ࠆߥࠄ߆࠻࠶ࡀ⵾⢽᮸ߣᄥਣญዊߦᚲ㓐ߩ㕙ᢳޔߒ߆ߒޕߚߞ߆ߥ
ޕߚࠇࠄ߃⠨ߣ߆޿ߥߪߢߩ޿ߒỗ߇േ⒖ߩ࿯⴫ޔ㧕⸳ᣉ߼⇐࿯ᤃ◲ 2࿑㧔ࠅ߅ߡࠇߐᣉ߇߼⇐࿯ࠆࠃߦ߁
 ޕߚߞ߆ߥ߈ߢ⹺⏕ߊోߪߩ߽ߥ߁ࠃߩ᳓ḝޔߦ਄㕙ᢳߩࠢ࠶ࡠࡉධ
ᏓಽߩᩮબF
ࡠࡉධߣࠢ࠶ࡠࡉർޔ਄วㇺߩᬺ૞ߪ࿁੹ޔߒߛߚ㧔ߚߞ޽ߢࠅ߅ߣߔ␜ߦ2࿑ߪᏓಽᩮબߩ਄㕙ᢳ⽎ኻ
ᄢߦᏓಽޔߣᚲ▎75ߪࠢ࠶ࡠࡉධޔߡߒኻߦᚲ▎32ߩࠢ࠶ࡠࡉർߪᢙߩᩮબޕ㧕ߚߒߣ⽎ኻᩏ⺞ࠍߺߩࠢ࠶
߇ߛᢙᐓ⧯߇ᧁ᮸ࠆࠇࠊᕁߣߚ޿ߡߒ࿷ሽࠄ߆೨ᩱᬀ࡜ࠢࠨߦ㑆ߩ࡜ࠢࠨߪߢࠢ࠶ࡠࡉർޕߚߞ޽߇Ꮕߥ߈
ߣߎߚߞ߆ߥߪߣߎࠆ޿ߡߞߓᷙ߇⒳᮸ᧁ㜞ਛߩઁߦ㑆ߩ࡜ࠢࠨߪߦࠢ࠶ࡠࡉධޔߡߒኻߦߩࠆ޿ߡߒሽ⃻
ޕߚࠇࠄ߃⠨ߣ߆޿ߥߪߢߩ޿ᄙ߇ᩮબಽߩߘޔࠅ߅ߡߒᐩᔀ߇બ㒰ߩ೨ᩱᬀ࡜ࠢࠨߢᣇߩࠢ࠶ࡠࡉධޔࠄ߆
 ޕ޿ߥ޿ߡ߈ߢߪ⹺⏕ߩ߆߁ߤ߆ߩ߽ߩᧁ᮸ߚࠇߐណબߦᤨᩱᬀᢧ৻ߩ࡜ࠢࠨߩᐕ0002߇ᩮબߩߡోޔ߅ߥ
᳓ḝㇱ⵿㕙ᢳG
 ޕ㧕bޔaࠢ࡯ࡑ᳓ḝ2࿑㧔ߚࠇߐ⹺⏕߇᳓ḝߢᚲ▎2ߪߦㇱ⵿ߩ㕙ᢳ⽎ኻ
ࠇࠄ߼⹺߇᳓ḝࠄ߆ࡊࠗࡄᛮ᳓ߩㄭઃᄩਛㇱ⣉ߩߘޔࠅ߅ߡࠇࠄߌ⸳߇ოᠩⓍ⍹ߦ┵ᧃ㕙ᢳߩࠢ࠶ࡠࡉർ
ߞⴕࠍ⹺⏕ߩ᳓ḝߢᐲ㗫ߩᐲ⒟࿁1ㅳᲤޔߊߥߪߢߌࠊߚ޿ߡߒ಴ᵹᤨᏱߪ᳓ḝߩߎޔߒ߆ߒޕ㧕a 2࿑㧔ߚ
߆ߒޕߚߞ߆ߥ߈ߢ⹺⏕߇಴ᵹߪ㑆ᦼߩ߼ೋ᦬3㨪ᣨਅ᦬1ޔਛ㑆ᦼߩᣨਅ᦬4ᐕ0102㨪ᣨਅ᦬1ᐕ0102ߚ޿ߡ
－68－
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ߩࠅ౉႐⃻ߩ࿁1ㅳޔߪ㑆ᦼߩߢ߹᦬4㒠એᣨ਄᦬3ᐕ0102ޔߒ
 ޕߚ߈ߢ⹺⏕߇᳓ḝᐲㇺ
ḝࠆ޿ߡࠇࠄ޿↪ߡߒߣ᳓↪ౝኹޔߪߦㇱ⣉㕙ᢳࠢ࠶ࡠࡉਛ
ߣߎ߁޿ߣࠆ޽߇಴ᵹߩ㊂ᒰ⋧ᤨᏱޕ㧕b 2࿑㧔ࠆ޽߇ᚲ▎᳓
߆㕙ᢳޔࠅ߅ߡࠇࠄߌ⸳߇ࠢࡦ࠲᳓↪ߪߦᚲ▎಴ḝޔ߇ࠆ޽ߢ
ࠄ߆ࠢࡦ࠲ޕߚߞ߆ߥ߈ߢߪߣߎࠆߔኤⷰធ⋥ࠍᚲ▎಴ḝߩࠄ
ࠇࠄߌ⸳߇ᚲ▎಴ฯߦ㕙⢛㒮ਯᅏߪ᳓೾૛ߩᓟߚߒ㈩ಽࠍ᳓↪
ߩㅀᓟޕࠆ޽ߢ⢻น߇ߣߎࠆࠇ⸅ធ⋥ߦ᳓ḝߢߎߎޔࠅ߅ߡ
 ޕߚߒᣉታߡߦᚲ▎಴ฯߩߎޔߪ᷹⸘᷷᳓ḝߩᤨᩏត᷷࿾ᷓm1
 
᷷࿾ᷓO

ᣣ22᦬1ᐕ0102ߣ㧕᷹⸘⑺㧔ᣣ1᦬01ᐕ9002ޔߡߦ㕙ᢳ⽎ኻ
⴫ࠍᨐ⚿ߩߘޕߚߒᣉታࠍ᷹⸘ߩ᷷࿾ᷓm1ޔ࿁2ߩ㧕᷹⸘౻㧔
 ޕ)01ߔ␜ߦ3࿑߮ࠃ߅1
߇ᣇߩ᷹⸘౻ࠅࠃ᷹⸘⑺
߇㧕ᢙሹ᷹⸘㧔ᢙᚲ▎᷹⸘
ਛߦᓟߩ᷹⸘⑺ޔߪߩ޿ᄙ
ࠢ࠶ࡠࡉർ߮ࠃ߅ࠢ࠶ࡠࡉ
ടㅊࠍሹ᷹⸘ߦㇱਅ㕙ᢳߩ
ޔߪ᷷᳓ḝޕࠆ޽ߢ߼ߚߚߒ
࡯ࡑ᳓ḝ 2࿑㧔㕙⢛㒮ਯᅏ
ࡉ࠲࡯ࡐࠍ᷷᳓ḝߩ㧕bࠢ
㉼ޕߚߒ᷹⸘ߡߦ⸘ᐲ᷷࡞
޿౻⑺ޔߪa᳓ḝߩ㕙⢛ၴㄸ
ߡߒ಴ᵹ߽ߦᤨ᷹⸘ߩࠇߕ
ࠍ᷷᳓ḝޔ߼ߚߚߞ߆ߥ޿
ߞ߆ߥ߈ߢ߇ߣߎࠆߔ᷹⸘
 ޕߚ
⸘ߣ୯ဋᐔߩ᷷࿾ᷓ m1
ࠆߔセᲧࠍ᷷᳓ḝߩᣣᒰ᷹
ᐔߪᤨ᷹⸘⑺ޔ㧕1⴫㧔ߣ
ޔߊૐ߇᷷᳓ḝࠅࠃ᷷࿾ဋ
ḝࠅࠃ᷷࿾ဋᐔߪᤨ᷹⸘౻
᷷࿾ᷓm1ޕߚߞ߆㜞߇᷷᳓
ᤨ᷹⸘⑺ޔࠄ߆ℂේߩᩏត
ಽㇱ޿ૐߩ᷷࿾ࠅࠃ࿐๟ߪ
࿾ࠅࠃ࿐๟ߪᤨ᷹⸘౻ޔߦ
〝ᵹ᳓ਅ࿾ߦಽㇱ޿㜞ߩ᷷
ޔਅએޕࠆ߈ߢቯᗐߣࠆ޽߇
᷷ߡߴᲧߣ࿐๟ߦ߁ࠃߩߘ
⇣ᐲ᷷ޔࠍಽㇱࠆߥ⇣ߩᐲ
 ޕࠆߔ⒓ߣㇱᏱ
ࠢ࠶ࡠࡉർޔߪߢ᷹⸘⑺
ะ߳ᣇਅ㕙ᢳࠄ߆ㇱ┵᧲ධ
߇ㇱᏱ⇣ᐲ᷷ߩ⁁Ꮺߡߞ߆
ߢ᷹⸘౻ޕ)a( 3࿑
ߚࠇ⃻
ർߦ᭽ห߷߶ߣ᷹⸘⑺ޔߪ
㕙ᢳࠄ߆ㇱ┵᧲ධࠢ࠶ࡠࡉ
 㧕᷹⸘⑺㧔᷹⸘ᣣ1 ᦬01 ᐕ9002 )a(
 㧕᷹⸘౻㧔᷹⸘ᣣ22 ᦬1 ᐕ0102 )b(
 Ꮕߩ୯᷹⸘౻ߣ୯᷹⸘⑺ )c(
 ࿑࡯࠲ࡦࠦ㕙ᐔ ୯᷹⸘᷷࿾ᷓm1  3 ࿑
 ⷩ৻ᨐ⚿ᩏត᷷࿾ᷓm1 1 ⴫
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⇣ᐲ᷷⁁Ꮺߩᧄ 1ߦㇱ┵⷏ർߩࠢ࠶ࡠࡉධޔᧄ 2ߦ஥ධߣ⒟ਛߩࠢ࠶ࡠࡉਛޔઁߩㇱᏱ⇣ᐲ᷷⁁Ꮺߩ߳ᣇਅ
 ޕ)b( 3࿑
ߚࠇࠄ߼⹺߇ㇱᏱ
ဋᐔࠅࠃࠢ࠶ࡠࡉർ߇ᣇߩࠢ࠶ࡠࡉධ߽ߣ᷹⸘౻ޔ᷹⸘⑺ޔߣࠆߴᲧࠍࠢ࠶ࡠࡉධߣࠢ࠶ࡠࡉർޔߢߎߎ
᷹⸘౻ߣ᷹⸘⑺ࠆߌ߅ߦሹ᷹⸘৻หޔߢߎߘޕߚ޿ߡࠇ⃻߇Ꮕߩߘ߽ߦ࿑࡯࠲ࡦࠦޔߊ㜞ᐲ⒟͠5.0ߢ᷷࿾
߆ߣߎߩߎޕ1⴫
ߚߞߥߊߥߤࠎߣ߶ߪᏅߩ୯ဋᐔߩࠢ࠶ࡠࡉධߣࠢ࠶ࡠࡉർޔߣࠆណࠍᏅߩ᷷࿾᷹⸘ߩ
߽ࠆࠃߦᏅߩ㊂኿ᣣߩ߳㕙ᢳࠆߓ↢ࠅࠃߦ޿㆑ߩ૏ᣇ㕙ᢳޔߪᏅߩ᷷࿾ဋᐔߩࠢ࠶ࡠࡉධߣࠢ࠶ࡠࡉർޔࠄ
ߩࠢ࠶ࡠࡉධߣࠢ࠶ࡠࡉർޔߣࠆߔᚑ૞ࠍ࿑࡯࠲ࡦࠦߩᏅߩߣ୯᷹⸘౻ߣ୯᷹⸘⑺ޕࠆࠇࠄ߃⠨ߣߚߞߛߩ
ߢ᷹⸘౻ޔ᷹⸘⑺ߪࠄࠇߘޔࠇ⃻ߦ⁁Ꮺ߇ಽㇱ޿ߐዊߩᏅߩ୯᷹⸘౻⑺ޔᣇ৻ࠆߥߊߥߚ┙⋡ߪᏅߥ⊛૕ో
 ޕ㧕)c( 3࿑㧔ߚߞߥ㊀ߣᏪᏱ⇣ᐲ᷷ߩ
࠶ࡠࡉർߪะᣇ㕙ᢳߩࠢ࠶ࡠࡉਛޔ߇ߚߒ␜ࠍะ௑޿㜞߇᷷࿾ߦ૕ోߪࠢ࠶ࡠࡉਛߚߒ᷹⸘ߺߩߢ᷹⸘౻
ᓇߩ㊂኿ᣣޔࠄ߆ߣߎࠆ޿ߡࠇࠄㆤ߇㊂኿ᣣߩ߳㕙ᢳߢ᮸✛Ᏹ߽ߦᦼ౻ߚ߹ޔࠅ޽ߢ߈ะ⷏ർߓห߷߶ߣࠢ
 ޕࠆࠇࠄ߃⠨ߣ޿ߥዋߪ㗀
⹺⏕ߊోߪ᳓ᐩሹޔߪߢ᷹⸘⑺ߚߞ߆ߥߩ㔎㒠ߦᣣ೨ޕߚߒ⹺⏕߽᳓ᐩሹߩሹ᷹⸘ޔ㓙ߩ᷹⸘᷷࿾ᷓ m1
 3࿑
ߚࠇߐ⹺⏕߇᳓ᐩሹߢᚲ▎ᢙⶄޔߪߢ᷹⸘౻ߚߒ᷹ⷰࠍ㔎㒠ߩ mm6ߦᣣ೨ޔ߇㧕)a( 3࿑㧔ߚߞ߆ߥࠇߐ
 ޕ)b(

ኤ⠨㧚㧡
 
᳓ḝߣᏪᏱ⇣ᐲ᷷

ᏪᏱ⇣ᐲ᷷ߩ஥ධࠢ࠶ࡠࡉർޔߣࠆ⷗ࠍ㧕4࿑㧔ଥ㑐⟎૏ߩᚲ▎᳓ḝߩㇱ⵿㕙ᢳߣᨐ⚿᷹⸘౻ߩ᷷࿾ᷓm1
߷߶ߣԘޔߚ߹ޕࠆ޽߇b᳓ḝߪߦ਄✢㐳ᑧߩԙᏪᏱ⇣ᐲ᷷ߩ஥ධࠢ࠶ࡠࡉਛޔࠅ޽߇a᳓ḝߦ਄✢㐳ᑧߩԘ
ࠃ߅ԘᏪᏱ⇣ᐲ᷷ޔࠄ߆ߣߎߩࠄࠇߎޕ )9ߚ޿ߡࠇߐ⹺⏕߇᳓ḝߢᩏ〯ߩᐕ4002ޔߪߢㇱ㗡ߩᒻ࿾⼱ࠆߥ㊀
ߒ᦭ࠍ㧕m01⚂㧔᏷ߥ߈ᄢ߇ԙᏪᏱ⇣ᐲ᷷ߦ․ޕࠆࠇࠄ߃⠨ߣ߆޿ߥߪߢߩࠆߔ࿷ሽ߇〝ᵹ᳓ਅ࿾ߪߦԙ߮
ߥߪߢߩࠆ޿ߡߒᤋ෻ࠍᓘ〝ᵹߥ߈ᄢ߿㊂ᵹ᳓ਅ࿾ߥን⼾ߩߤ߶ࠆ߈ߢ↪೑ߡߒߣ᳓↪ౝኹޔߪߣߎࠆ޿ߡ
 ޕࠆࠇࠄ߃⠨ߣ߆޿
ࠄ߼⹺߇ԛࠆߌᛮ߳ࠢ࠶ࡠࡉධࠄ߆ࠢ࠶ࡠࡉਛޔԚߩࠢ࠶ࡠࡉਛޔ߽ߦᄖએԙޔԘޔߪㇱᏱ⇣ᐲ᷷ߩ⁁Ꮺ
ᏪᏱ⇣ᐲ᷷ࠆߔ⛯ㅪߦะᣇᢳ௑㕙ᢳߩߩ߽޿ߐዊ⊛セᲧ߇Ꮕᐲ᷷ߩߣㄝ๟ޔ߽Ԝߩࠢ࠶ࡠࡉർޔߚ߹ޕࠆࠇ
᷷ߩࠄࠇߎޔߒ߆ߒޕࠆࠇࠄ߃⠨߇ᕈ⢻นࠆ޽ߢߩ߽ߔ␜ࠍ〝ᵹ᳓ਅ࿾߽ԜޔԛޔԚࠄࠇߎޔࠅ߅ߡߞߥߣ
޿ᄙߩಽ᳓ߦᏱ㕖ߦፗᕆߩㄭઃዪCࡓ࠹ࠬࠪἴ㒐ࠆ޽ߢ਄✢㐳ᑧߩԚޔߪߢ਄✢㐳ᑧߩߘ߮ࠃ߅਄ᏪᏱ⇣ᐲ
ౝ㕙ᢳ⽎ኻᩏ⺞ޔߊᷓ⊛セᲧ߇〝ᵹ᳓ਅ࿾ޔߪࠇߎޕ޿ߥ޿ߡ߈ߢߪ⹺⏕ߩ╬᳓ḝޔᄖએߚࠇࠄ߼⹺߇ᚲ▎
 ޕࠆࠇࠄ߃⠨߇↱ℂߩ╬ޔ޿ߥࠇ⃻߇᳓ߦ⴫࿾ߢ
᷷࿾ဋᐔߣ᷷᳓ḝߩ᷹⸘⑺ޔߪߡ޿ߟߦߣߎߚࠇࠄ߼⹺ߊᄙ߇ㇱᏱ⇣ᐲ᷷ߢᣇߩ᷹⸘౻ࠅࠃ᷹⸘⑺ޔ߅ߥ
᳓ਅ࿾േᵹ߇ᣇߩ᷹⸘౻ߦ߼ߚߩߘޔ1⴫
ࠅ޽਄એ͠6߇Ꮕߪ᷹⸘౻ޔߡߒኻߦߩߚߞߛᐲ⒟͠5.1߇Ꮕߩ
 ޕࠆࠇࠄ߃⠨ߣ߆޿ߥߪߢߩߚࠇ⃻ߦ⪺㗼߇㗀ᓇߩ᷷

ᒻ࿾ߣᏪᏱ⇣ᐲ᷷

ߣᨐ⚿᷹⸘౻ߩ᷷࿾ᷓm1
㊀ࠍᒻ࿾⁁ᄌߩ਄㕙ᢳ㕙ᢳ
〝ᵹ᳓ਅ࿾ޔ㧕4࿑㧔ߣࠆߨ
ᄌߣᏪᏱ⇣ᐲ᷷ߚߒቯᗐߣ
޿ߡߞߥ㊀߇ߊᄙߩᒻ࿾⁁
ᐲ᷷ޕࠆࠇขߡ⷗߇ߣߎࠆ
࿾⼱ޔߪԛޔԚޔԘᏪᏱ⇣
߹ޕࠆ޿ߡߒ⥌৻߷߶ߣᒻ
㊀ߪߣᒻ࿾⼱ߪԜߣԙޔߚ
Ᏹ⇣ᐲ᷷ޔ߇޿ߥ޿ߡߞߥ
ߦ਄✢㐳ᑧߩߘߒ޿ߥ਄Ꮺ
࿷ሽ߇〔უ፣޿ᵻߩᒻか㚍
ၴㄸ㉼
ၴ㒚ᒎ㒙
㒮ਯᅏ
C
D
&
$
/
%
#
 ଥ㑐ߩᒻ࿾⁁ᄌޔᚲ▎᳓ḝߣ)᷹⸘౻(᷷࿾ᷓm1 4 ࿑     
〝ᵹ᳓ਅ࿾ቯᗐ
Ԙ
ԙ Ԛ
ԛ
Ԝ
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 ޕࠆߔ
ࠆ޿ߡࠇ߉ߣߢㇱਅ㆏ᱠㆆ߇ᒻ࿾⼱ߪԚޔࠅ߅ߡ޿⛯߇ᏪᏱ⇣ᐲ߽᷷ߦᣇ਄ࠅࠃㇱ㗡ᒻ࿾⼱ߪԘޔߒ߆ߒ
⇣ᐲ᷷ߩ⁁Ꮺߦߩࠆ޽߇ᒻ࿾⼱ޔߪߢㄭઃ┵᧲ർࠢ࠶ࡠࡉർޕࠆ޿ߡ޿⛯ߢ߹ㇱਅ㆏ᱠㆆߪᏪᏱ⇣ᐲ᷷ߦߩ
 ޕࠆߔ࿷ሽᢙⶄ߽ߦᚲ▎ߩᄖએㇱᏱ⇣ᐲ᷷ߪᒻ࿾〔უ፣ߩᒻか㚍ޔࠅ޽߇ᚲ▎޿ߥࠇࠄ߼⹺߇ㇱᏱ
ޔࠄ߇ߥ޿ߥߪߢ1ኻ1߽ߒߕᔅߪᔕኻߩᒻ࿾⁁ᄌߩ਄㕙ᢳߣᏪᏱ⇣ᐲ᷷ߚߒቯᗐߣ〝ᵹ᳓ਅ࿾ޔߦ߁ࠃߩߎ
 ޕࠆࠇࠄ߃⠨ߣࠆ޽߇ᕈㅪ㑐ߩ߆ࠄ૗ߪߦ㧕ᒻ࿾⼱ޔߦ․ߪߢ㕙ᢳ⽎ኻߩߎ㧔ᒻ࿾⁁ᄌߣᏪᏱ⇣ᐲ᷷
࿯ߩ⋚࿾㕙ᢳ߇ᵹ᳓ਅ࿾ࠆߌ߅ߦ〝ᵹ᳓ਅ࿾ޔ߫ࠇߔߣࠆ޽ߢᓇᛩ㕙ᐔߩ〝ᵹ᳓ਅ࿾߇ᏪᏱ⇣ᐲ᷷ޔߒ߽
࿾⁁ᄌ߇ࠇߘޔߖߐൻᄌࠍㅧ᭴⾰
ࠆ޿ߡߞߥߦߟ৻ߩ࿃ⷐߩᚑᒻᒻ
ᓥޕࠆࠇࠄ߃⠨߽ߣ߆޿ߥߪߢߩ
ਛ࿾ߡ޿߅ߦ↢⊒უ፣㕙ᢳࠅࠃ᧪
߇㓗ሹᄢ☻ߩ⁁ࡊࠗࡄࠆߔ࿷ሽߦ
ᜰ߁޿ߣࠆ޿ߡ߃ਈࠍ㗀ᓇߥ߈ᄢ
߅ߦ⋚࿾㕙ᢳޔߚ߹ޕ )11ࠆ޽߇៰
ߩ߳㧕ᵹࡊࠗࡄ㧔〝ᵹ᳓ਅ࿾ࠆߌ
ߩ㕙ᢳ߇㧕㘩ᶐਅ࿾㧔಴ᵹ࿯☸⚦
⢻นࠆߥߣ࿃ⷐߩൻᄌᒻ࿾╬ᴚ㒱
ಽߦጀ⴫㕙ᢳ⽎ኻޔ߿ )21៰ᜰߩᕈ
⊛セᲧߚߒૃ㘃ߣጀ࿯Ⓧ፣ࠆߔᏓ
ᚸ߿ጀ‛Ⓧၸᵹ⍹࿯޿ᐢߩ᏷ᓘ☸
࿾ࠆߔ↢⊒ߡ޿߅ߦጀ‛Ⓧၸ࿾⁁
࿃⿠ࠍߒ಴޿ᵞಽ☸⚦ࠆࠃߦᵹ᳓ਅ࿾ޔ߇ᴚ㒱⋚
 ޕࠆ޽߇ߤߥ )31๔ႎ߁޿ߣࠆ޿ߡߒߣ

ᏓಽᩮબߣᏪᏱ⇣ᐲ᷷

࿑ࠍᏓಽᩮબߩ਄㕙ᢳߣᨐ⚿᷹⸘౻ߩ᷷࿾ᷓm1
ޔࠢ࠶ࡠࡉർߪ࿐▸ᩏ⺞Ꮣಽᩮબޔߒߛߚ㧔ߔ␜ߦ5
ޔࠈߎߣߚߒセᲧߣ୯ဋᐔߩ૕ోࠢ࠶ࡠࡉޔ߼᳞ࠍ୯ဋᐔߩ᷷࿾ᷓm1ߩᚲ▎Ꮣಽᩮબޕ㧕ߺߩࠢ࠶ࡠࡉධ
ሽᢙᄙ߇ᏪᏱ⇣ᐲ᷷ޔߚ߹ޕ㧕2⴫㧔޿ߥࠇࠄ⷗߇Ꮕߤࠎߣ߶ߣဋᐔߩ૕ోࠢ࠶ࡠࡉߪ᷷࿾ߩᚲ▎Ꮣಽᩮબ
ޕ޿ᄙ߇ᢙᏓಽᩮબ߇߁߶ߩࠢ࠶ࡠࡉධߚߞ߆ߥ߈ߢ⹺⏕ߤࠎߣ߶߇ᏪᏱ⇣ᐲ᷷ޔ߽ࠅࠃࠢ࠶ࡠࡉർࠆߔ࿷
 ޕ޿ߥࠇࠄ߼⹺ߪଥ㑐ߩߣᏪᏱ⇣ᐲ᷷ߣᏓಽߩᩮબޔߪࠄ߆ᩏ⺞ߩ࿁੹ޔߦ߁ࠃߩߎ
ࠈߛߩ޿ߥ߇ᕈㅪ㑐ߪߦᏓಽᩮબߣ〝ᵹ᳓ਅ࿾ޔว႐ߚ߃⠨ߣࠆ޽ߢᓇᛩ㕙ᐔߩ〝ᵹ᳓ਅ࿾߇ᏪᏱ⇣ᐲ᷷
ࠆࠃߦ᧎⣣ߩᩮબᓟ੹ޔ߼ߚࠆ߆߆߇㑆ᤨߪߦᚑᒻߩ〝ᵹ᳓ਅ࿾ࠆࠃߦ᧎⣣♽ᩮߥ߁ࠃߚߴㅀߢ┨㧟㧫߆߁
ߢ߹mc03ߐᷓࠄ߆⴫࿾߇ಽㇱᄢߩߘߪ♽ᩮᧁ᮸ߚ߹ޕࠆࠇࠄ߃⠨߇ᕈ⢻นࠆߎ⿠߇ᚑᒻ〝ᵹ᳓ਅ࿾ߥߚᣂ
ᓟޔߪߩࠆࠇߐᚑᒻߡߞࠃߦ᧎⣣♽ᩮߩ╬ᩮબޔࠄ߆ߣߎࠆ޽߇ )41⷗⍮߁޿ߣࠆ޿ߡߒᏓಽߡߒਛ㓸ߦ㑆ߩ
ޕࠆࠇࠄ߃⠨߽ᕈ⢻นࠆ޽ߢ〝ᵹ᳓ਅ࿾ߥ⊛ᤨ৻ߩㇱጀ⴫ߊߏߩ⋚࿾ߥ㔍࿎߇ីᛠߩߢᩏត᷷࿾ᷓm1ࠆߔㅀ
 ޕࠆࠇࠄ߃⠨ߣⷐᔅ߇⸛ᬌߥ⊛㕙ᄙߟ߆⊛ᦼ㐳ࠅࠃޔߪߡ޿ߟߦଥ㑐ߩ〝ᵹ᳓ਅ࿾ߣᏓಽߩᩮબޔߡߞ߇ߚߒ

᳓ਅ࿾޿ߥࠇࠄ߼⹺߇ᕈㅪ㑐ߣ᷷࿾ᷓO

࿷ሽߩ
᳓ᐩሹޔߪߢ᷹⸘⑺ߚߞ߆ߥ߇㔎㒠ߦᣣ೨
ߚߞ޽ߩ㔎㒠ߦᣣ೨ޔ߇ߚߞ߆ߥࠇߐ⹺⏕ߪ
ޕߚࠇߐ⹺⏕߇᳓ᐩሹߢᚲ▎ᢙⶄޔߪߢ᷹⸘౻
ߪᕈㅪ㑐ߩߣᏪᏱ⇣ᐲ᷷ߦᏓಽߩߘޔߒ߆ߒ
 ޕ㧕)b( 3࿑㧔ߚߞ߆ߥࠇࠄ߼⹺
೨᷹⸘౻ߪߢAዪ᷹ⷰࡓ࠹ࠬࠪἴ㒐ޔߚ߹
ߚߒ↢⊒߇ᘒ⁁๺㘻ߦ⊛ᤨ৻ޔᤨ㔎㒠ߩᣣ
᷷ࠆߌ߅ߦᩏត᷷࿾ᷓm1ߪዪAޔ߇㧕6࿑㧔
 㧕͠㧦૏නޔ᷹⸘౻㧔᷷࿾ᷓm1ߩᚲ▎ᩮબ 2⴫
 ဋᐔ૕ోࠢ࠶ࡠࡉ ဋᐔᚲ▎Ꮣಽᩮબ 
 2.7 4.7 ࠢ࠶ࡠࡉർ
 8.7 7.7 ࠢ࠶ࡠࡉධ
 Ꮣಽߩᩮબߣ)᷹⸘౻(᷷࿾ᷓm1 5 ࿑
 㧕ᩏ⺞ߺߩࠢ࠶ࡠࡉධޔർ㧔
 േᄌ࿶᳓㓗㑆ਛ࿾ዪA ߩᤨ㔎㒠 6 ࿑
 㧕ᣣ22㨪ᣣ02 ᦬1 ᐕ0102㧔 
๺㘻 OE ᐲᷓ
ᣉታ᷹⸘౻









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ᐲ⇣ᏱᏪߩᄖߦ૏⟎ߒߡ߅ࠅ㧔࿑4㧕ޔ1mᷓ࿾᷷⸘᷹ᤨߦߪ㑆㓗᳓࿶߇ૐਅߒߡਇ㘻๺⁁ᘒߣߥߞߡ޿ߚޕ 
ߎࠇࠄޔ1mᷓ࿾᷷តᩏߦ߅޿ߡ࿾ਅ᳓ᵹ〝ߣᗐቯߐࠇߥ޿႐ᚲߢ࿾ਅ᳓߇⏕⹺ߐࠇߚߎߣߦߟ޿ߡޔ࿾
ਅ᳓ߩᵹ㊂߿ᵹㅦ߇ዊߐ޿႐วޔ࿾ਅ᳓᷷߇࿾᷷ߦᓇ㗀ߔࠆࠃࠅ߻ߒࠈ࿾ਅ᳓᷷߇ߘߩ႐ᚲߩ࿾᷷ߦߥߓࠎ
ߢߒ߹߁ߎߣ߇ᜰ៰ߐࠇߡ߅ࠅ8) ޔ਄ㅀߩሹᐩ᳓߿Aዪߩ㘻๺㑆㓗᳓߽৻ᤨ⊛ߥ಴⃻ߩߚ߼ߦ࿾᷷߳ߩᓇ㗀
ࠍ߶ߣࠎߤ෸߷ߒߡ޿ߥ߆ߞߚߩߢߪߥ޿߆ߣ⠨߃ࠄࠇࠆޕ 
ߎߩࠃ߁ߥ৻ᤨ⊛ߦ಴⃻ߔࠆ࿾ਅ᳓ߦߟ޿ߡ߽ޔታ㓙ߦ1mᷓ࿾᷷ߣߩ㑐ㅪᕈ߇ߥ޿ߩ߆ޔ߹ߚߘߩ᜼േ
߿ᢳ㕙቟ቯᕈߣߩ㑐ㅪᕈߥߤޔ⹦ߒ޿ᬌ⸽߇ᔅⷐߣ⠨߃ߡ޿ࠆޕ 

㧢㧚⚿⺰ߣ੹ᓟߩ⺖㗴
 
⺞ᩏኻ⽎ᢳ㕙ߢ޽ࠆᷡ᳓ኹᢥൻ⽷ᑪㅧ‛ߩᓟ⢛ᢳ㕙࿾⋚ߦߪޔᢳ㕙௑ᢳᣇะߦ߶߷ᴪߞߚ1mᷓ࿾᷷ߩ⇣
ᏱᏪ߇ⶄᢙሽ࿷ߒߡ޿ࠆޕߎࠇࠄߩ᷷ᐲ⇣ᏱᏪߪ࿾ਅ᳓ᵹ〝ߢ޽ࠆߩߢߪߥ޿߆ߣ⠨߃ࠄࠇޔ߹ߚߘߩಽᏓ
ߪᢳ㕙਄ߩᄌ⁁࿾ᒻ㧔፣უ〔߿⼱࿾ᒻ㧕ߣ૗ࠄ߆ߩ㑐ଥࠍ᦭ߒߡ޿ࠆߣ⠨߃ࠄࠇࠆޕ 
੹ᓟߩ⺖㗴ߣߒߡߪޔਅ⸥ߩࠃ߁ߥߎߣ߇᜼ߍࠄࠇࠆޕ 
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(2) ࿾ਅ᳓ᵹ〝߇ᄌ⁁࿾ᒻߩᒻᚑߦ߅ࠃ߷ߔᓇ㗀ߣߘߩᯏ᭴ߩ⸃᣿ 
ߎࠇࠄߩ⺖㗴ߦขࠅ⚵ߺޔᢳ㕙࿾⋚ߩ࿾ਅ᳓ߣᢳ㕙቟ቯᕈߣߩ㑐ଥࠍ⸃᣿ߔࠆߎߣߦࠃࠅޔᢥൻㆮ↥ߦ㑐
ࠊࠆ࿾ਅ᳓ߘߩઁߩޟᕲᕺޠࠍ៊ߨߕߦᢥൻㆮ↥ࠍ࿯⍾ἴኂߣ޿߁ޟාἴޠ߆ࠄ⼔ࠆߚ߼ߩᣇ╷ࠍ⷗޿ߛߒ
ߚ޿ߣ⠨߃ߡ޿ࠆޕ 
 
⻢ㄉ㧦ᧄⓂߢႎ๔ߒߚ⃻࿾⺞ᩏߦ޽ߚߞߡޔᷡ᳓ኹ㑐ଥ⠪ߩ⊝᭽ߦߪޔႺౝߩ⹦⚦ߥ᷹㊂ᐔ㕙࿑ࠍឭଏ޿ߚ
ߛ޿ߚߣߣ߽ߦޔႺౝ߳ߩ┙ߜ౉ࠅߦߏℂ⸃ࠍ޿ߚߛ޿ߚޕO ᷓ࿾᷷តᩏߩ㐿⊒⠪ߢ߽޽ࠆ⥄ὼ࿾ਅ᳓⎇
ⓥᚲ┻ౝ◊㓶᳁ߦߪޔ᷹᷷ᯏེߩ⾉ਈޔታ࿾ߢߩ O ᷓ࿾᷷តᩏᣇᴺߩߏᜰዉࠍߪߓ߼ߣߒߡޔᄙᄢߥࠆߏ
ᜰዉޔߏදജࠍ⾦ߞߚޕᷓᎹ⎇ⓥቶߩቇ↢᦭ᔒ
 ᐕᐲ࿷☋ߦߪޔᯏེ⸳⟎╬ߦ㑐ߒߡᄙᄢߥදജࠍ޿
ߚߛ޿ߚޕߎߎߦ⻢ᗧࠍ␜ߔޕ
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